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Objective: To assess dietary intake of pregnant women against the Australian Dietary 1 
Guidelines with respect to the Five Food Group recommendations, and determine predictors 2 
of adherence to the recommendations. 3 
Design: Cross-sectional web-based survey. Data were analysed using descriptive statistics 4 
and logistic regression. 5 
Setting: Pregnant women living in Australia. A national sample was recruited using an online 6 
panel provider and a South Australian sample was recruited through the antenatal clinic of a 7 
large public maternity hospital. 8 
Subjects: A total of 857 pregnant women. 9 
Results: Fifty-six percent, 29% and less than 10% of women met the recommendations for 10 
the fruit, dairy and other core food groups, respectively. None of the women met the 11 
recommendations for all Five Food Groups. Women who were born overseas and who were 12 
less physically active pre-pregnancy were less likely to adhere to the fruit and dairy 13 
recommendations. Women who smoked during pregnancy, were overweight pre-pregnancy, 14 
and had lower household incomes were also less likely to meet the fruit recommendations; 15 
and women living in metropolitan areas were less likely to meet the vegetable 16 
recommendations. Sixty-one percent believed their diet during this pregnancy was healthy.  17 
Conclusions: The majority of pregnant women in Australia perceive their diets to be healthy, 18 
yet they do not consume the recommended daily servings from the Five Food Groups. 19 
Intervention strategies are warranted, particularly those that increase women’s ability to 20 
evaluate their diet and also encourage positive dietary changes. These strategies may increase 21 
adoption of dietary guidelines, and optimise pregnancy and other long-term health outcomes. 22 
Keywords: Pregnancy, dietary guidelines, food group recommendations, diet change, 23 
Australia.  24 
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Introduction  25 
Nutrition in early life, from preconception through to lactation, can influence the growth, 26 
development and long-term health of children (1). Many studies have examined nutrient 27 
intakes during pregnancy in association with pregnancy or birth outcomes or have assessed 28 
adherence to nutrient recommendations (2, 3). While these studies are useful for identifying the 29 
importance and deficiencies of key nutrients, studies focusing on food intake and dietary 30 
patterns of pregnant women often have more practical applications in terms of conveying the 31 
dietary changes required to improve nutritional status. Given that individuals generally 32 
purchase and consume foods, not nutrients, dietary recommendations that focus on intake of 33 
foods and food groups are considered more practical and easy to follow for women than 34 
recommendations focusing on nutrients. 35 
Healthy dietary patterns during pregnancy have been associated with reduced risk of adverse 36 
pregnancy and birth outcomes (4, 5). It is therefore concerning that suboptimal dietary quality 37 
has been consistently reported during pregnancy, reflecting poor adherence with dietary 38 
guidelines (6, 7). Moreover, studies from Australia and other developed countries including 39 
New Zealand, the UK, the USA and Canada have consistently shown poor adherence to the 40 
food group recommendations during pregnancy (7-12).  41 
To help women achieve a nutritionally adequate diet during pregnancy, most countries have 42 
dietary guidelines that recommend the number of daily servings that should be consumed 43 
from each of the core food groups namely, grain foods, vegetables, fruit, dairy/alternatives 44 
and meat/alternatives (13, 14). The Australian Dietary Guidelines (ADG) were recently updated, 45 
in February 2013, with changes made to the recommended number of servings from some of 46 
the ‘Five Food Groups’ in pregnancy (13). To date, no Australian studies have reported 47 
pregnant women’s adherence to the current recommendations for the Five Food Groups. The 48 
most recent Australian data regarding compliance with dietary guidelines during pregnancy 49 
was collected in 2008, prior to the introduction of the current dietary guidelines (15). However, 50 
that study assessed maternal dietary intake over the previous 12 months not exclusively 51 
during pregnancy, with mean postnatal age being 3.8±1.4 months at assessment; and 52 
compared daily food group servings with the minimum amount recommended for women 53 
aged 19-60 years, not pregnant women (15). As the dietary requirements of many nutrients 54 
including folate, iodine and iron increase during pregnancy, women often need to make 55 
dietary changes to meet their increased requirements. 56 
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Additionally, to the best of our knowledge, no previously published nationwide studies have 57 
examined whether pregnant women in Australia make dietary changes or studied their 58 
reasons for not making dietary changes.  Furthermore, there are no known studies which 59 
examine women’s perceptions regarding their dietary quality during pregnancy. This study 60 
provides a better understanding of women’s dietary behaviour in pregnancy. The aims of the 61 
study were to: 1) assess adherence to the current ADGs with respect to the Five Food Group 62 
recommendations for pregnancy, and 2) determine predictors of adherence.   63 
Methods 64 
Sample and study design 65 
The questions used to address the aims of the current paper were part of a large web-based 66 
cross-sectional survey designed to assess the nutrition knowledge, attitudes and practices of 67 
pregnant women. The survey was administered to two cohorts of pregnant women. A national 68 
cohort of Australian pregnant women was recruited using a reputable online consumer panel 69 
provider (Pureprofile: www.pureprofile.com/au). A South Australian (SA) cohort of pregnant 70 
women was recruited by a member of the study team approaching women attending routine 71 
antenatal appointments at a tertiary public maternity hospital (the Women’s and Children’s 72 
Hospital in Adelaide, SA). Word-of-mouth and study posters displayed around the Women’s 73 
and Children’s Hospital, were also used to recruit the SA cohort. Both cohorts were included 74 
to determine whether responses from pregnant women recruited via an online panel provider 75 
differ to those of the general population of pregnant women attending antenatal care at a 76 
public hospital. Eligibility criteria were: currently pregnant; able to understand English; aged 77 
18-49 years; and not working in the nutrition industry, in market research or in nutrition-78 
related health research. All participants received a unique URL (web-address) to the survey. 79 
Estimated completion time for the overall survey was 35-45 minutes depending on responses 80 
provided, and no time limit was set for survey completion. A reminder email was sent to 81 
women in the SA cohort who did not complete the survey within two weeks of receiving the 82 
URL. All data were collected between June and November 2013.  83 
Information about the study was provided and consent was obtained from all participants 84 
before completing the survey questionnaire. Ethics approval for the study was obtained from 85 
the University of Adelaide Human Research Ethics Committee, and the Women’s and 86 
Children’s Health Network Human Research Ethics Committee.  87 
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Data collection 88 
The overall survey included questions regarding nutrition knowledge and information 89 
sources, dietary practices and perceptions, use of and preferences for dietary supplements, 90 
attitudes and practice regarding gestational weight gain, and socio-demographic and 91 
pregnancy-related characteristics. The content of the survey was informed by findings from 92 
individual interviews and focus group discussions with women who were pregnant or who 93 
were less than 12 months postpartum and breastfed their infant (16); the ADGs and nutrition 94 
recommendations for pregnancy (13, 17-20); and a review of the literature regarding factors 95 
influencing dietary intake during pregnancy and question format (21, 22). This paper reports 96 
results from 30 questions related to the aims of the current study, including seven questions 97 
regarding socio-demographic characteristics, eight questions regarding pregnancy-related 98 
characteristics, 12 questions regarding dietary intake during pregnancy, and three questions 99 
regarding perceived healthiness of dietary intake. 100 
Socio-demographic questions assessed maternal age, educational attainment, area of 101 
residence (living in vs. outside metropolitan area), gross annual household income, living 102 
arrangements (living with vs. without a partner), whether women were Australian-born, 103 
ethnicity, and usual physical activity level prior to pregnancy (based on the national physical 104 
activity guidelines for adults). Pregnancy-related questions assessed gestational age, 105 
gravidity, parity, planned/unplanned pregnancy, pre-pregnancy weight and height (used to 106 
calculate pre-pregnancy body mass index (BMI)), and maternal smoking status and alcohol 107 
consumption during pregnancy.  108 
Dietary intake questions assessed number of daily servings consumed from each food group 109 
during an average week of pregnancy; and changes in intake of selected high listeria risk, 110 
allergenic and mercury-containing foods. Information was also collected on whether 111 
deliberate changes were made to dietary intake specifically for pregnancy (excluding changes 112 
made due to morning sickness); timing of dietary changes; reasons for not making dietary 113 
changes; usual bread and dairy choices with respect to fibre and fat content; women’s 114 
perceptions of the healthiness of their diet during pregnancy (‘healthy’, ‘unhealthy’ or 115 
‘neither healthy nor unhealthy’); whether they believed their diet during pregnancy was 116 
‘more healthy’, ‘less healthy’ or whether there was ‘no change in healthiness’ compared with 117 
their usual pre-pregnancy diet; and whether their level of concern about healthy eating 118 
changed as their pregnancy progressed. 119 
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A brief six-item food frequency questionnaire (FFQ) was developed for the purpose of this 120 
study, which assessed intake from the Five Food Groups defined in ADGs. Women were 121 
asked to estimate the number of servings consumed from each of the Five Food Groups and 122 
‘discretionary choices’ during an average week of their pregnancy. Examples of the amounts 123 
and types of foods equivalent to one serving from each food group were provided (13). For 124 
each food group, responses could be recorded as number of serves ‘per day’ or ‘per week’. 125 
The average number of daily serves was calculated for each food group prior to data analysis. 126 
This allowed comparison of actual intake to the recommended intake for pregnancy from 127 
each food group in the current ADGs. 128 
Statistical analysis  129 
Data were analysed using SPSS (version 20.0) and the level of significance was set at 130 
P<0.05. Descriptive statistics were calculated for all variables including frequencies for 131 
categorical variables; means and standard deviations for normally distributed variables; and 132 
medians and interquartile ranges for non-normally distributed variables. Differences in 133 
categorical variables between the two cohorts were investigated using the Pearson chi-square 134 
test; and differences in medians were investigated using the Mann-Whitney U Test. For each 135 
food group, adherence was defined as consuming the recommended number of daily servings. 136 
Logistic regression analyses were used to identify independent predictors of adherence to the 137 
recommendations for each of the Five Food Groups. The independent variables used in the 138 
regression analyses were those that previous studies have found to influence dietary intake in 139 
pregnancy, and were variables that in this study were correlated with adherence to the food 140 
group recommendations at the 20% level of significance, as recommended by Maldonado and 141 
Greenland (23). The included independent predictors were: maternal age, education level (four 142 
categories), household income (five categories), area of residence (metropolitan vs. other), 143 
born in Australia (y, n), ethnicity (six categories), living with a partner (y, n), planned 144 
pregnancy (y, n), pre-pregnancy compliance with national physical activity guidelines (y, n), 145 
pre-pregnancy overweight or obesity (y, n), nulliparous (y, n), first pregnancy (y, n) and 146 
smoking during pregnancy (y, n). Cohort membership was not significantly correlated with 147 
adherence to the recommendations for any of the Five Food Groups. Thus, findings are 148 
presented for both cohorts together, with regards to predictors of adherence. Additionally, 149 
Pearson chi-square test was used to determine whether perceived healthiness of dietary intake 150 
was associated with adherence to the recommendations for the Five Food Groups (24). 151 
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Five previous studies showed that adherence to the recommendations for the core food 152 
groups ranged from 3% to 85%. To detect an average adherence rate of 40% with 80% power 153 
and accuracy of ±5%, a sample size of 369 was required (25). Further, based on Hosmer and 154 
Lemeshow’s (26) guideline of 10 cases per independent variable for logistic regression 155 
analysis, our sample size was considered adequate to examine predictors of adherence for all 156 
food groups.  157 
Results 158 
Participants 159 
In total, 857 respondents completed the online survey (n=455 national cohort and n=402 SA 160 
cohort). Overall completion rate was 57% (857/1493) and did not differ between cohorts. The 161 
participant characteristics are shown in Table 1 and there were some differences between the 162 
two cohorts.  Compared with the national cohort, the SA cohort had a statistically higher 163 
proportion of nulliparous women, women living in metropolitan areas and supplement users.   164 
Dietary changes for pregnancy 165 
Sixty-three percent of women reported making some changes to their usual pre-pregnancy 166 
diet, specifically for pregnancy (excluding changes made due to morning sickness). Dietary 167 
changes were significantly more common among women in the SA cohort compared to the 168 
national cohort (73% vs. 54%, P<0.001), and among nulliparous women compared to 169 
multiparous women (73% vs. 55%, P<0.001). Of the women who reported making dietary 170 
changes, about one-half started making changes as soon as they found out they were pregnant 171 
(55%). For those who reported not making any dietary changes, the main reason was the 172 
belief that their diet was already healthy and balanced (61%). One-third of the sample also 173 
did not think they needed to make any changes (33%), and around one in ten thought diet 174 
change was too difficult (8%) or did not know what changes they should be making (7%). 175 
Reasons for not making dietary changes did not differ significantly between cohorts. One-176 
half of the women reported being more concerned about healthy eating as their pregnancy 177 
progressed, 41% reported no change in their level of concern, and the remaining 9% reported 178 
being less concerned. 179 
Table 2 compares women’s intake of selected high listeria risk, allergenic and mercury-180 
containing foods during pregnancy to their usual intake before pregnancy/before planning 181 
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pregnancy. Over one-half of the women surveyed reported avoiding or eating less pre-182 
prepared or pre-packaged salads, soft cheeses, processed meat, raw or semi-cooked eggs, and 183 
raw fish and seafood. Around half also reported avoiding or drinking less caffeinated tea and 184 
coffee in pregnancy. Additionally, cooked fish and seafood, and specifically oily fish, were 185 
avoided or consumed in smaller quantities by one-quarter to one-third of women.  186 
Food group intake during pregnancy and adherence with the recommendations  187 
Median daily serves consumed from each food group during a typical week of pregnancy and 188 
the proportions of women meeting the serving recommendation are shown in Table 3. Of the 189 
Five Food Groups, the greatest adherence was with the recommendations for the fruit and 190 
dairy groups, with 56% and 29% of the total sample meeting the minimum recommended 191 
serves for pregnancy, respectively. Less than 10% of women met the minimum 192 
recommendations for each of the other food groups. Overall, 37% of the women did not meet 193 
any of the Five Food Group serving recommendations for pregnancy, 35% met one, 21% met 194 
two, 6% met three and 1% met four and none of the women met all five recommendations. 195 
Adherence rates did not differ significantly between cohorts (data not shown). The meat 196 
group was the only food group for which median daily serves differed significantly between 197 
cohorts (national: median=1.0 (IQR 1.0 – 2.0) vs. SA: median=1.0 (IQR 0.7 – 2.0), P=0.010). 198 
Although statistically significant, the actual difference in servings was small. 199 
Of the women who reported consuming bread, the majority usually choose high-fibre 200 
(‘wholemeal, whole/multi grain, rye’) bread over white-bread (70% vs. 30%). About one-half 201 
of the women who reported consuming milk and yogurt usually choose reduced-fat varieties 202 
(51% and 49%, respectively), while only one-third of those who eat cheese, usually choose 203 
reduced-fat cheese (33%). This did not differ significantly between cohorts.  204 
Predictors of adherence to recommendations for each of the Five Food Groups  205 
The predictors of adherence to the food group recommendations are shown in Table 4. 206 
Women living outside of metropolitan areas were more likely to meet the daily serving 207 
recommendation for the ‘vegetables and legumes’ group, than women living in metropolitan 208 
areas. Women who did not smoke during pregnancy, were not overweight or obese prior to 209 
pregnancy, and who had annual household incomes of ≥$20,000 were more likely to meet the 210 
recommendation for the fruit group. Being Australian-born and complying with the national 211 
8 
 
physical activity guidelines prior to pregnancy positively predicted adherence to the 212 
recommendations for the fruit and dairy groups. There were no significant independent 213 
predictors of adherence to the recommendations for the ‘grain foods’ or the ‘lean meat and 214 
poultry, fish, eggs, nuts and seeds, and legumes/beans’ groups. 215 
Perceptions of dietary quality during pregnancy 216 
Almost two-thirds (61%) of the women surveyed believed their diet during this pregnancy 217 
was healthy; one in ten believed it was unhealthy; and the remaining 29% believed it was 218 
neither healthy nor unhealthy. Further, one-half believed that their diet during pregnancy was 219 
healthier and 10% believed their diet was less healthy now, compared to their usual diet pre-220 
pregnancy. There were no significant differences between cohorts with the exception that 221 
more women in the SA cohort perceived their diet during pregnancy as ‘healthy’ compared 222 
with the national cohort (66 vs. 56%, P=0.005). 223 
Perceived healthiness of diet was significantly associated with meeting the recommended 224 
servings of fruit [χ2 (1, n=857) = 19.77, P<0.001] and dairy [χ2 (1, n=857) = 3.88, P=0.049]. 225 
In other words, women who perceived their diet as healthy were more likely to consume the 226 
recommended serves from these two food groups. The same associations were seen in both 227 
cohorts, with the exception of the dairy association, which was absent in the SA cohort. No 228 
other significant associations were found between perceived healthiness of diet and 229 
adherence to the recommendations for the other food groups.  230 
Discussion  231 
This study provides the first Australian-national data regarding adherence to the current Eat 232 
for Health ADGs for pregnancy. Overall, poor adherence to the recommendations for the 233 
Five Food Groups was revealed among pregnant women, with no women meeting all Five 234 
Food Group recommendations. The highest adherence to recommendations was for the ‘fruit’ 235 
and ‘milk, yoghurt, cheese and/or alternatives’ food groups; and adherence was considerably 236 
lower for the remaining food groups. These latter food groups therefore warrant particular 237 
attention in healthy eating interventions targeting pregnant women. Factors found to predict 238 
adherence to daily serving recommendations varied considerably between food groups, with 239 
fewer predictors identified for the food groups with the lowest adherence rates.  240 
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Adherence to dietary guidelines  241 
Our findings regarding adherence to food group recommendations are largely consistent with 242 
previous research conducted prior to the introduction of the current ADGs in 2013(8), and with 243 
large US (7),New Zealand (10) and European (27) studies; most of which assessed dietary intake 244 
using validated methods. The only exception was the meat/alternatives group, with lower 245 
adherence to the recommendations found in our study compared with the Australian 246 
Longitudinal Study on Women’s Health (ALSWH) due to the increase in recommended daily 247 
servings from one-and-a-half to three-and-a-half in the current guidelines to help meet the 248 
increased requirements of protein, iron and zinc in pregnancy (13, 28). It is possible that women 249 
may not be aware of the increased servings required from the meat/alternatives group in 250 
pregnancy, they may not know how to achieve this additional intake, and/or other 251 
psychosocial factors may be acting as barriers to adherence. Further exploratory research 252 
would be required to determine likely causes. Importantly, the low adherence to the 253 
meat/alternatives serving recommendation does not necessarily indicate inadequate intake of 254 
key nutrients like protein, iron and zinc. Rather, women may be deriving these nutrients from 255 
processed meat and meat products (e.g. salami, mettwurst, sausages, meat pies) that are 256 
higher in fat and salt and are not included in the meat/alternatives food group.   257 
Additionally, although the six-item FFQ used in our study included specific examples of core 258 
foods commonly consumed by Australians for each of the Five Food Groups, our results may 259 
have underestimated true adherence rates if women did not count additional foods for each 260 
food group which were not listed as specific examples in the survey. A more comprehensive 261 
list of foods may be required to adequately capture this information in the six-item FFQ. On 262 
the other hand, the sample in this study over-represented women with higher educational 263 
attainment and higher household incomes, as well as women who planned their pregnancy 264 
and who did not smoke (factors generally associated with healthier dietary intake).  Thus, 265 
these characteristics of the sample may lead to overestimation of the true adherence rates 266 
among pregnant women in general. On balance, the overall adherence with the food group 267 
recommendations is still poor. This suggests a need to improve knowledge and adherence to 268 
the recommendations for all Five Food Groups in pregnancy in general.  269 
Predictors of adherence to dietary guidelines  270 
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The finding that the variable ‘being Australian-born’ was able to help predict adherence to 271 
the dairy recommendation is comparable with results of a New Zealand study which found 272 
ethnicity to be an independent predictor of adherence to the dairy recommendation during 273 
pregnancy (10). Notably, while individuals living outside of metropolitan areas have generally 274 
been shown to have poorer dietary quality or to be at greater risk of poor dietary intake (29), 275 
we found that living outside of metropolitan areas positively predicted adherence to the 276 
recommendations for the ‘vegetables and legumes’ group in pregnancy. It is possible that the 277 
women living outside of metropolitan areas who participated in the survey grow their own 278 
vegetables, make a more conscious effort to consume more vegetables, are more health 279 
conscious in general and/or have more time for meal preparation. This finding should 280 
however be interpreted with caution as further research is required to confirm, and if 281 
warranted, explain this finding. 282 
Our identification of considerably fewer predictors of adherence for the three food groups 283 
with the lowest adherence rates has a number of possible explanations. For example, this 284 
could be due to the low adherence rates (1.5- 9.5%) necessitating much larger sample sizes 285 
for logistic regression than we had in our analyses (30). Alternatively, this finding may suggest 286 
that factors other than socio-demographic and pregnancy-related characteristics influence 287 
adherence to the recommendations for these ‘low adherence’ food groups. Influential factors 288 
could include psychosocial variables such as attitudes; perceptions regarding norms, 289 
behavioural control and risk of adverse outcomes; and stress (21). Thus, as well as recruiting 290 
larger study samples, future studies investigating predictors of adherence to the food group 291 
recommendations in pregnancy should consider including psychosocial factors in their 292 
analyses.  293 
Perceptions of dietary quality during pregnancy 294 
Although reaching statistical significance, the strength of the associations between perceiving 295 
dietary intake to be healthy and adhering to the fruit and dairy recommendations were weak 296 
or negligible. Furthermore, almost two thirds of women believed their diet was healthy 297 
during pregnancy, yet the majority did not consume the recommended daily servings of the 298 
Five Food Groups. This suggests that pregnant women were not able to judge the quality of 299 
their diet. This is especially concerning in light of our finding that the main reason for not 300 
making dietary changes specifically for pregnancy, was the belief that dietary intake was 301 
already healthy.  302 
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While women’s knowledge regarding the dietary guidelines was not specifically assessed in 303 
our study, a recent review highlighted that nutrition education is generally inadequate during 304 
pregnancy despite healthcare providers considering it important (31). Thus, increasing 305 
awareness and understanding of dietary guidelines may be an important step towards 306 
improving women’s ability to evaluate their dietary quality against a ‘healthy balanced diet’, 307 
as defined by the ADGs. This may then prompt women to make positive dietary changes.  308 
In providing nutrition education, emphasis should also be placed on obtaining nutrients from 309 
the more nutrient-dense foods (included in the five core food groups) rather than non-core 310 
foods, which tend to be higher in fat, salt and or/sugar and in the case of grain foods, lower in 311 
fibre. Previous research indicates that main healthcare providers during pregnancy (including 312 
general practitioners, obstetricians and midwives) may be best suited to providing this 313 
information, though they may require additional resources (including time and training) to do 314 
so (21, 31). The effectiveness of such strategies among women who have poor dietary quality 315 
but perceive their diets to be healthy, may however be influenced by their willingness to 316 
increase their nutrition knowledge and understanding of a healthy diet, as suggested by 317 
Kearney and McElhone’s (32) findings. 318 
As in previous research, women in our study reported avoiding or eating less ‘high listeria 319 
risk’ foods during pregnancy, and eating less fish and seafood (10, 33).  Considering the 320 
following factors, it may be timely to reconsider how messages around fish intake during 321 
pregnancy are framed and delivered to the public: seafood has a relatively small impact on 322 
maternal blood mercury levels (accounting for approximately 9% of the variation in whole 323 
blood total mercury levels)(34); fish is rich in omega-3 fatty acids and other essential nutrients 324 
such as iodine and vitamin D; and the positive associations found between fish intake during 325 
pregnancy and fetal neurodevelopmental outcomes (35).  326 
Overall, despite almost two-thirds of women reportedly making dietary changes specifically 327 
for pregnancy, the extent to which dietary quality changed from before to during pregnancy 328 
cannot be determined from the available data. Previous research, however, indicates that 329 
dietary changes are minimal (36). Furthermore, a recent Australian study among overweight 330 
and obese women showed that dietary quality decreased as pregnancy progressed (37). This 331 
suggests that women need greater support making healthy dietary changes and maintaining 332 
healthy eating patterns throughout pregnancy.  333 
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Study strengths and limitations  334 
Overall, use of an online survey for data collection enabled more efficient collection of 335 
national data and made survey completion more convenient for respondents. It did however 336 
exclude women without Internet access from participating in the study. As with all survey 337 
research, there is also the issue of self-selection bias, with those more interested in nutrition 338 
more likely to complete the survey. It is not surprising then that the study sample over-339 
represented women, who had a post-secondary education, were from higher income 340 
households, had planned their pregnancy, had used dietary supplements, and did not smoke 341 
during pregnancy. The sample was however fairly representative of the population of women 342 
giving birth in Australia during 2012 with respect to mean maternal age and the proportion of 343 
women who were nulliparous, Australian-born, and living in metropolitan areas (38). 344 
Additionally, in the national cohort, the relative proportion of respondents obtained from each 345 
state and territory was similar to the distribution of births in Australia in 2012 (38). Although 346 
the FFQ used to assess dietary intake in this study has not been validated, our findings 347 
regarding rates of adherence with food group recommendations are largely consistent with 348 
previous studies. This brief FFQ was included in the survey in place of a more complex, 349 
detailed instrument as it was simple, based on the Five Food Groups defined in ADGs, 350 
allowed participants to be categorised as adhering/not adhering to food group serving 351 
recommendations, and minimised respondent burden. With further fine-tuning and validation 352 
of the short FFQ, it could be used as a quick and simple screening tool to assess dietary 353 
quality of pregnant women in both community and clinical settings, and could potentially be 354 
developed into an online or mobile phone application for self-monitoring.  355 
Conclusion  356 
Our study shows that the majority of pregnant women in Australia perceive their diets to be 357 
healthy; yet, most do not consume the recommended daily servings from the Five Food 358 
Groups. Intervention strategies aiming to increase women’s ability to evaluate their diet 359 
quality against the dietary guidelines are warranted. Findings from this research suggest that 360 
intervention strategies should target women born outside of Australia, from lower-income 361 
households, smokers, less physically active women, and women who are overweight and 362 
obese. If successful, such interventions may encourage positive dietary changes that lead to 363 
increased adherence to the food group recommendations in pregnancy and optimise 364 
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cohort (n=402)  Total (n=857) 
N %  n %  n % 
Maternal age (years)†  31.6 4.9  30.5 5.1**  31.1 5.0 
Living in metropolitan area 326 72  342 85***  668 78 
Highest education level         
Secondary 96 21  70 17  166 19 
Post-secondary but no tertiary 115 25  111 28  226 26 
Tertiary 244 54  221 55  465 54 
Gross household income          
≤$20,000 20 4  30 8  50 6 
$20,001 - $40,000 38 8  59 15*  97 11 
$40,001 - $70,000 103 23  95 24  198 23 
$70,001 - $105,000 149 33  101 25*  250 29 
≥$105,001  145 32  117 29  262 31 
Employed  311 68  280 70  591 69 
Living with a partner  433 95  380 95  813 95 
Born in Australia 358 79  286 71*  644 75 
Ethnic background         
Australian 225 50  182 45  407 48 
North-west European 27 6  24 6  51 6 
Southern and Eastern European 19 4  33 8  52 6 
British/Irish 74 16  72 18  146 17 
Asian 66 15  55 14  121 14 
Other 44 10  36 9  80 9 
Gestational age (weeks)‡  22 13-30  25 18-34*  24 16-32 
Had previous birth(s) 287 63  169 42***  456 53 
Planned pregnancy 347 76  291 72  638 74 
Pre-pregnancy BMI ≥25.0kg/m 183 40  136 34  319 37 
Adhered to physical activity 
guidelines pre-pregnancy§ 
125 28  139 35*  264 31 
Smoked during pregnancy 33 7  16 4*  49 6 
Consumed alcohol during pregnancy 90 20  92 23  182 21 
*P<0.05, **P<0.01, *** P<0.001 (for difference between national and SA cohort) 
† Data are mean and SD 
‡ Data are median and IQR 




Table 2. Current intake of selected high mercury, high listeria risk and allergenic foods compared to usual intake before pregnancy and before 
planning pregnancy for all women (n=857) 
 Consuming more  No change  Consuming less  Avoiding now  Never consume 
Food description n %  n %  n %  n %  n % 
Pre-prepared or pre-packaged salads 54 6  155 18  119 14  350 41  179 21 
Eggs (cooked) 234 27  431 50  123 14  29 3  40 5 
Eggs (raw or semi-cooked) 10 1  74 9  68 8  486 57  219 26 
Soft cheeses (brie, camembert, ricotta, 
feta, blue-vein) 17 2  56 7  67 8  590 69  117 14 
Processed meat 
(cold meat/deli meat, ham, salami, 
luncheon meat, smoked meat, paté) 
20 2  92 11  170 20  485 57  90 11 
Nuts 208 24  479 56  92 11  22 3  56 7 
Oily fish (e.g. mackerel, herring, 
sardines, tuna, salmon) 127 15  208 24  186 22  58 7  156 18 
Cooked fish and seafood 149 17  373 44  167 20  43 5  125 15 
Raw fish and seafood 14 2  47 6  46 5  442 52  308 36 
Coffee (excluding decaffeinated) 16 2  146 17  244 29  241 28  210 25 




Table 3. Median (IQR) daily servings from food groups during pregnancy and adherence to 
serving recommendations (n=857) 
Food group Recommended daily serves* 
Daily servings  Adherence to 
recommendations 
Median IQR  n % 
Grain (cereal) foods† 
 
8.5 4.0 2.0-6.0  33 4 
Vegetables and 
legumes/beans‡ 5.0 2.0 1.0-3.0  81 10 
Fruit§ 2.0 2.0 1.0-2.0  482 56 
Milk, yoghurt, cheese 
and/or alternatives|| 2.5 2.0 1.0-3.0  246 29 
Lean meat and poultry, 
fish, eggs, nuts and seeds, 
and legumes/beans¶ 
3.5 1.0 1.0-2.0  13 2 
*Recommendations for pregnancy as specified in the 2013 Eat for Health Australian Dietary Guidelines (13)   
†Example serve: 2 slices of bread; 1 medium bread roll or flat bread; 1 cup porridge; 1 1/3 cup breakfast cereal 
flakes or ½ cup muesli; 2 crumpets, small English muffins or plain scones; 1 cup cooked rice, pasta, noodles, 
other grains;  6 crisp breads.  
‡Example serve: ½ cup raw or cooked orange (e.g. carrots or pumpkin) or cruciferous (e.g. broccoli, cauliflower 
or cabbage) vegetables; 1 cup green leafy vegetables or salad vegetables (raw); 1 small-medium tomato; ½ cup 
cooked or canned beans, peas or lentils; 1 small or ½ a medium potato or other starchy vegetable e.g. sweet 
potato, sweet corn, taro or cassava.  
§ Example serve: 1 medium piece (e.g. apple, banana), 2 small pieces (e.g. apricots, kiwi fruit), 1 cup diced 
pieces/canned fruit, ½ cup juice, dried fruit (e.g. 4 dried apricot halves, 1.5 tablespoons sultanas). 
|| Example serve: 1 cup milk (250mL); ½ cup evaporated milk; 2 slices cheese or 4 pieces (3x2cm); 1 tub of 
yoghurt (200g); 1 cup custard (250mL); 1 cup soy, rice or other cereal drink with at least 100 mg of added 
calcium per 100 mL. 
¶Example serve: 65g cooked meat (e.g. ½ cup lean mince, 2 small chops or 2 slices roast meat); 80g cooked 
poultry (e.g. ½ chicken breast); 100g cooked fish fillet or small can of fish; 2 eggs; 1 cup cooked or canned 
beans, peas, lentils or tofu; 1/3 cup nuts; ¼ cup seeds.  
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Table 4. Odds ratios for adherence to food group serving recommendations (n=857)  
Independent variable  




Milk, yoghurt, cheese and/or 
alternatives 
OR 95% CI P-value OR 95% CI P-value OR 95% CI P-value 
Maternal age  1.0 1.0-1.1 0.094 1.0 1.0-1.1 0.205 1.0 1.0-1.0 0.387 
Born in Australia 0.8 0.3-1.8 0.546  1.9 1.3-2.7 <0.001  1.7 1.2-2.4 0.006 
Pre-pregnancy adherence to 
national physical activity 
guidelines1  
1.6 1.0-2.5 0.075  1.5 1.1-2.0 0.012  1.4 1.0-1.9 0.047 
Living in metropolitan area 2.3 1.4-3.8 0.002  - - -  - - - 
Planned pregnancy - - -  1.3 1.0-1.9 0.093  1.3 0.9-1.8 0.226 
First pregnancy 0.8 0.5-1.4 0.509  - - -  - - - 
Had no previous birth(s) - - -  1.2 0.9-1.7 0.175  - - - 
Living with a partner - - -  0.9 0.4-1.9 0.784  - - - 
Overweight or obese  
pre-pregnancy - - -  0.7 0.5-0.9 0.012  - - - 
No smoking during pregnancy - - -  2.7 1.4-5.2 0.004  - - - 
Ethnicity            
Australian 1    -    -   
North-west European 0.4 0.1- 1.5 0.160  - - -  - - - 
Southern and Eastern European 1.5 0.6-3.7 0.351  - - -  - - - 
Asian 0.6 0.2-1.9 0.434  - - -  - - - 
British/Irish  1.0 0.6-1.9 0.899  - - -  - - - 
Other 0.6 0.2-1.8 0.343  - - -  - - - 
Educational attainment            
Up to year 12 -    1    -   
Post-secondary but no tertiary  - - -  1.2 0.8-1.9 0.359  - - - 
Tertiary- undergraduate - - -  1.5 1.0-2.3 0.072  - - - 
Tertiary- postgraduate - - -  1.6 1.0-2.6 0.060  - - - 
Income             
Below $20,000 -    1    -   
$20,001 - $40,000 - - -  1.9 0.9-4.0 0.103  - - - 
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Independent variable  




Milk, yoghurt, cheese and/or 
alternatives 
OR 95% CI P-value OR 95% CI P-value OR 95% CI P-value 
$40,001 - $70,000 - - -  2.1 1.0-4.1 0.045  - - - 
$70,001 - $105,000 - - -  2.1 1.0-4.2 0.043  - - - 
$105,001 + - - -  2.5 1.2-5.1 0.012  - - - 
*Defined as ≥30 minutes of exercise on ≥5 days each week(39) 
 
